Oxygen consumption and oxidative capacity of hepatocytes from young male obese and nonobese Zucker rats.
The contribution of the liver to the increased metabolic efficiency of the obese rat (fa/fa) was examined. Oxygen consumption of isolated hepatocytes and isolated mitochondria, and hepatic activities of mitochondrial enzymes were measured. Hepatocyte oxygen consumption was similar in the obese and nonobese rats for all substrates tested. Mitochondrial respiration also was similar in both phenotypes for all substrates tested. Activities of citrate synthase, succinate dehydrogenase, and cytochrome oxidase were similar for obese and nonobese rats. Taken together, these data show that in vitro hepatic oxygen consumption and oxidative capacity are similar in obese and nonobese rats. Rates of mitochondrial respiration with palmitoylcarnitine further show that the capacity for hepatic lipid oxidation is similar in obese and nonobese rats. Therefore, the increased metabolic efficiency of the obese rat probably cannot be attributed to an intrinsic decreased hepatic oxidative capacity. Further, there is no defect in hepatic lipid oxidative capacity in the young obese rat.